Efficient hammerhead ribozyme and antisense RNA targeting in a slow ribosome Escherichia coli mutant.
We have evaluated inhibition of the plasmid-born chloramphenicol acetyl transferase gene (CAT) by the hammerhead ribozyme and antisense RNA in Escherichia coli where the translation and transcription rates have been modified. Whereas neither antisense nor the hammerhead had an inhibitory effect on CAT activity in wild-type E. coli, both reduced the level of the messenger RNA and the activity of the CAT gene by almost 60% in a slow ribosome mutant. Streptomycin, which increases the speed of translation in this mutant strain, restored full CAT activity. The level of CAT activity expressed from a T7 RNA polymerase promoter was not affected by the presence of either antisense RNA or the hammerhead ribozyme. When the target gene was expressed from a chromosomal locus in wild-type E. coli, both antisense RNA and the hammerhead ribozyme showed some inhibitory activity, but the level of inhibition was significantly increased in the slow ribosome strain. This bacterial system offers a unique entry to the study of cellular factors which mediate the activity of ribozymes in vivo.